Stress failure of pulmonary capillaries as a mechanism for exercise induced pulmonary haemorrhage in the horse.
Exercise induced pulmonary haemorrhage (EIPH) is a serious problem in the Thoroughbred industry. The condition apparently occurs essentially in all Thoroughbreds in training but the mechanism has proved elusive. There is now strong evidence that the condition is caused by mechanical failure of the walls of the pulmonary capillaries when the pressure inside them rises to very high levels. It is well known that pulmonary capillaries have extremely thin walls to allow rapid exchange of respiratory gases across them. Recently we have shown that the wall stresses are very large when the capillary transmural pressure is raised, and in anesthetised rabbits, ultrastructural damage to the walls is seen at pressures of 40 mmHg and above. The incidence of stress failure is greatly increased at high lung volumes; and many of the ultrastructural changes are rapidly reversible when the capillary pressure is reduced. The principal forces acting on the capillary have been analysed. The strength of the thin part of the capillary wall can be attributed to the Type IV collagen in the extracellular matrix. The pulmonary vascular pressures of galloping Thoroughbreds reach very high levels. Mean pulmonary artery and left atrial pressures of up to 120 and 70 mmHg respectively have been directly measured with indwelling catheters. The reason for the high pulmonary vascular pressures is that these animals have been selectively bred over hundreds of years to run at great speeds over short distances and their maximal oxygen consumptions are very high. As a consequence, cardiac outputs are substantial, and the left ventricle needs very high filling pressures.(ABSTRACT TRUNCATED AT 250 WORDS)